Introduction
Fluency is an important aspect in writing performance and assessment, particularly foreign language and second language (L2) writing. The importance of research on writing fluency lies in that it can inform us about the difficulties students have in written text production. Despite such importance, fluency has been given peripheral attention in writing research. Therefore, what we mean by writing fluency and how it can be validly assessed has yet to be decisively answered. As Bruton and Kirby (1987) put it:
The word fluency crops up often in discussions of written composition and holds an ambiguous position in theory and in practice. … Written fluency is not easily explained, apparently, even when researchers rely on simple, traditional measures such as composing rate. Yet, when … researchers referred to the term fluency, they did so as though the term were already widely understood and not in need of any further explication. … Research in composing has done little to develop the notion of written fluency. (p. 89) Bruton and Kirby's conclusion indicates there is no agreed-upon definition of writing fluency, reflected by the various product-based and process-based measures for assessing writing fluency that previous studies have used (e.g. Bosher, 1998; Sasaki & Hirose, 1996 ; Muller, Chapter 9). Product-based fluency indicators are based on student written texts regardless of how these texts were produced (e.g. Ballator et al., 1999; Bruton, 1986; Reynolds, 2005; Storch, 2009; Muller, Chapter 9) , and process-based indicators draw upon online observation of writers'
Product-based indicators of writing fluency
As has been pointed out above, researchers adopting product-based indicators assess student fluency in terms of aspects of the written text. According to some of those researchers, writing fluency implies the sense of fluent production the written text can reflect (Argaman & Abu-Rabia, 2002; Fraser, Chapter 10), the speed of lexical retrieval while writing (Snellings & van Gelderen, 2004) , and students' keyboard or typing skill (Schoonen et al., 2011) . Hester (2001) adopts a more comprehensive product-based definition of writing fluency by viewing it as a concept encompassing features of composing rate, text quantity and quality, organizing ideas, and knowledge of writing conventions in the target language (see also Fraser, Chapter 10 for an alternative productbased writing fluency measurement).
Many first language (L1) and L2 composing process studies measured writing fluency in terms of composing rate, or the number of words written per minute obtained by dividing the text quantity in words by the number of minutes spent writing (Bruton, 1986; Chenoweth & Hayes, 2001; Ong & Zhang, 2010; Perl, 1979; Sasaki & Hirose, 1996; Storch, 2009; Wang, 2005; also Muller, Chapter 9) . Other reported measures of writing fluency include holistic scoring of texts (Ballator et al., 1999; Fraser, Chapter 10 ), text quantity (Baba, 2009; Yasuda, 2011; Fraser 
